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IHHOACHUTEJIBHAS 3AIINCKA

[IporpamMma no ¢u3uke Ha ypoBHE OCHOBHOrO 00IIero oOpa3oBaHHUsS COCTaBJI€HA Ha
OCHOBE TMOJIOKEHUI U TpeOOBaHUU K pe3yJbTaTaM OCBOEHHUs Ha 0a30BOM YPOBHE OCHOBHOM
oOpa3oBaTenbHON mMporpamMmsbl, mpeactaBieHHBIXx B D®I'OC 00O, a Ttakke ¢ yd€rom
denepanpHOl pabodeld mporpaMMbl BocmuTaHuss W KoHIenmuu mpenojgaBaHus y4eOHOTO
npeaMera «Pusukay.

Copepxkanue  mporpamMmbl 1Mo  (QU3MKEe  HampaBieHO Ha  (QopMHpOBaHUE
€CTECTBEHHOHAYYHOUW T'PAaMOTHOCTH OOYYaIOIIMXCS W OpPraHU3alMI0 HU3yueHUs (U3MKU Ha
NesITeIbHOCTHOM OCHOBe. B mporpamme mo ¢u3MKe y4UTHIBAIOTCS BO3MOXHOCTH Y4€OHOTO
npeamera B peanusanuu TpedoBanuid PI'OC OOO K IUIAHHPYEMBIM JIMYHOCTHBIM H
METalpeIMETHBIM  pe3yilbTaTaM  OOydeHHs, a TaKkKe  MEXIPEIMETHBIE  CBS3U
€CTECTBEHHOHAYYHBIX Y4EOHBIX [IPEJAMETOB Ha YPOBHE OCHOBHOI'O 00111€r0 00pa3oBaHusl.

[Tporpamma no (hu3HKe ycTaHABIMBACT paclpeieieHne y9eOHOro MaTeprana 1mo rojiam
oOyyenus (mo KiaccaM), TMpemiaraeT MPUMEPHYIO IOCIEI0BATEIbHOCTh W3YYEHHUS TEM,
OCHOBaHHYI) Ha JIOTHKE PAa3BUTHUS IPEJAMETHOIO COJEpPKAHUS U Y4YETE BO3PACTHBIX
0COOEHHOCTEH 00yJarOIIMXCS.

[IporpamMma mo ¢wusuke pa3zpaboTaHa C LEIbIO OKa3aHUS METOAMYECKOH MOMOIIU
YUUTENIO B CO3JIaHUU paboueil mporpamMmbl 1o y4eOHOMY IIPEIMETY.

®u3uka SABISETCS CHCTEMOOOPA3yIOIIMM Ul €CTECTBEHHOHAYUHBIX  Y4EOHBIX
IIPEIMETOB, IOCKOJbKY (PU3MYECKHE 3aKOHBI JIEKAaT B OCHOBE IIPOLIECCOB U SBJICHUH,
M3y4aeMbIX XHUMHUEH, Onooruei, actpoHoMueit u pusnueckoit reorpadueii, BHOCUT BKIAI B
€CTECTBEHHOHAYyYHYI0 KapTUHY MHUpa, MPEIOoCTaBiIseT Haubojee sCHble 0Opa3Lbl
MIPUMEHEHUS HAYyYHOTO METO/1a MT03HAHUs, TO €CTh CI10C00a MOTyYEHHS TOCTOBEPHBIX 3HAHUHN
0 MHUDE.

OnHa U3 rIaBHBIX 337a4 GU3NUIECKOT0 00pa30BaHUs B CTPYKTYpe 00I1ero oopa3oBaHus
COCTOMT B ()OPMUPOBAHUU €CTECTBEHHOHAYYHOH TPAMOTHOCTH M HHTEpeca K HayKe Yy
00y4aroIuxcs.

N3ydyenne ¢us3nku Ha 0a30BOM YpOBHE IMPEANONaraeT OBJAJACHHUE CIEAYIOIIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLUIMMH €CTECTBEHHOHAYYHYIO TPaMOTHOCTb!

® Hay4YHOOOBSICHATHSBICHHUS;

® OIICHUBATh U MIOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIICIOBAHMUS;

® UHTEPHPETUPOBAThH JaHHbIE U MCIOJIb30BaTh Hay4yHbIE JJOKA3aTEJIbCTBA IS
MIOJIy4€HUs BBIBOJIOB.

enu u3ydenus: Gpu3Mku Ha ypOBHE OCHOBHOI'O OOILIEro 0Opa30BaHUs OINpENeNeHbl B
Konnenmun mnpenomaBanus yueOHOro mnpenmera «®Dusuka» B 00pa3oBaTeIbHBIX
opranuzaiusax Poccuiickoit denepanun, peaqu3yomux OCHOBHbIE 00IIe00pa3oBaTeIbHbIE
nporpamMmsbl,  yTBepKAE€HHOM  pemenneM Kosmerun  MwuHUCTEpCTBA  MPOCBEIICHUS
Poccutiickoit ®eneparuu (mpotokos ot 3 nexadpst 2019 r. Ne [TK48H).

Hemuunsyvyenunspusnku:

e npuoOpeTeHHe HMHTEpeca M CTpPeMJICHHS OOYYaIOUIMXCSl K HAyYHOMY H3YYEHHIO

MIPUPO/IbI, PA3BUTHE UX MHTEIIEKTYaJbHBIX U TBOPUECKHUX CIIOCOOHOCTEH;



® Dpa3BUTHE MPEJACTABICHHA O HAYYHOM METOJe TNO3HaHUA U (HOPMHUpPOBAHUE
HCCIIEI0BATEILCKOTO OTHOIICHUS K OKPY/KAIOIIUM SIBIICHHSIM;

e (opMHUpOBaHME HAYYHOTO MHPOBO33PEHHS KaK pe3yibTaTa H3y4eHHS OCHOB
CTPOEHUS MaTepUu U PyHAaMEHTAIBHBIX 3aKOHOB (PU3HKH;

e (QopMupoBaHHE TIPEACTABICHUII O ponu (UMKKA IS PasBUTHS  JPYTUX
€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJIOTHIA;

® pa3BUTHE MPEACTABICHHH O BO3MOXHBIX c(epax Oymymeil npodeccrnoHaabHON
IEATeNFHOCTH, CBA3aHHOH ¢ (PU3MKOI, MOArOTOBKA K AajbHEHIIEMy OOy4YeHHUIO B
3TOM HAaIpPaBIICHUH.

JIoCTIKEHHE 3TUX IeJeld mporpammbl MO (U3MKE HAa YPOBHE OCHOBHOTO OOILIEro

o0pa3oBaHMs 00ECIIEUNBACTCS PEIICHUEM CICIYIONINX 3a1a4:

e mpHOOpeTeHHe 3HAHWH O JAUCKPETHOM CTPOCHUHM BEIIECTBA, O MEXaHUYECKHUX,
TEIUIOBBIX, IEKTPHUECKUX, MATHUTHBIX ¥ KBAHTOBBIX SBIICHHSIX;

e mpHoOpeTeHHEe YMEHHH ONUCHIBATh W OOBSACHATH (U3UUECKHE SIBJICHUS C
UCIIOJIb30BaHUEM NOJTYYCHHBIX 3HAHUII,

® OCBOGHHME METO/IOB pEIICHHs MPOCTEHIIMX PacYETHBIX 3a1ad C HCIOJIb30BaHHEM
(bU3HMUECKUX MOJIEIICH, TBOPYECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 33/1a4;

® Dpa3BUTHEC YMEHUH HAOMIOAATh MPHPOIHBIC SIBJICHUS W BBIIOJIHATH OIBITHI,
nabopaTopHble pabOThl U SKCHEPHUMEHTAIBHBIE UCCIIEIOBAHUS C HCIOJIB30BaHUEM
U3MEPUTEIBHBIX TPUOOPOB;

® OCBOCHHE NMPUEMOB PabOTHI ¢ MHPOpMAIUEH (PU3HUECKOTO COJEPKAHUs, BKIIIOUAs
UHQOPMAIMIO O COBPEMEHHBIX IOCTHKECHUSAX (DU3MKH, aHANM3 U KPUTHYECKOE
OlLIEHUBaHHE HHPOPMALINY;

® 3HAKOMCTBO cO cdepamu mnpodhecCHOHATHHOM EATeTbHOCTH, CBS3aHHBIMH C
(GU3MKOM, W COBPEMEHHBIMH TEXHOJOTHSIMHM, OCHOBAHHBIMHU Ha JIOCTHXEHUAX
¢bu3nveckoil HayKH.

Ha uzyuenue ¢pusuku (6a30Bblil ypoBEHb) HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHus

orBoautcs 238 yacoB: B 9 kmacce — 102 w4waca (3 dwaca B Hememo).

[Ipennaraemselii B mporpamMme mo (u3MKe NepedeHb J1abopaTOPHBIX pabOT M OMBITOB
HOCHUT PEKOMEHJATEIbHBIA XapakTep, Y4WUTelb JAENaeT BbIOOp MPOBEAECHMS J1aOOpaTOPHBIX
paboT W ONBITOB € Y4YETOM HWHIMBHUAYAIBHBIX OCOOCHHOCTEW O0OyJaroumuxcsi, CIHCKa
SKCIIEPUMEHTAJbHBIX 3aJaHul, NpelaraéMblX B paMKaX OCHOBHOI'O TOCYAapCTBEHHOTO
9K3aMeHa 1o (PU3HKe.



COILEPKXAHUE OBYUYEHUSA

Mexanu4yeckue siBJICHHS.

Mexanuyeckoe JBUKECHUE. MarepuanbHas TOYKA. Cucrema oTcuéra.
OTHOCUTENBHOCTh MEXAaHUYECKOr0 JBH)KEHHs. PaBHOMEpHOE NPSIMOJIIMHEWHOE [IBHXKECHHE.
HepaBHomepHoe npsimonuHelHOe ABukeHne. CpelHsss U MIHOBEHHash CKOPOCTh Tena MpH
HEPAaBHOMEPHOM JIBH>KCHHH.

VYckopenue. PaBHOyckOpeHHOE mpsiMoiiiHelHOe aABMkeHue. CBOOOJHOE NajeHue.
Omnprtel [Manunes.

PaBHOMEpHOE BIKEHHE TI0 OKpYy)KHOCTHU. [leproa u yactorta obOpamienus. JInneiHnas u
yri0Bas CKOpoCTH. LIEeHTpOCTpEMUTENIBHOE YCKOPEHHUE.

Ilepsebiit 3axk0oH Hprorona. Bropoit 3akon Herorona. Tpernii 3akon HerotoHa. IIpuHnun
CYNEPIIO3ULINH CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHUs: cuiia TPEHUsl CKOJIbXKEHUs, CUJIa TPEHUs
MOKOS1, APYTHE BUABI TPEHUSI.

Cuna TsKECTH W 3aKOH BCEMUPHOTO TATOTEHHUS. YCKOpPEHHE CBOOOJHOTO MaaeHUS.
JBuxenue 1iaHer Bokpyr Connua. IlepBas kocmuueckast ckopocTb. HeBecomocTs u
IIEPErPy3KHU.

PaBHOBecue MarepuanbHOM TOUKH. AOCONIIOTHO TBEPHOE Teo. PaBHOBecue TBEPIOTO
TeJla ¢ 3aKPEIUIEHHOM OChIO BpalieHuss. MoOMeHT cuiibl. LIeHTp TshkecTu.

Nmnynse tena. U3menenue umnyinbsca. Mmnynbe cuibl. 3aKOH COXpaHEHUsI UMITYJIbCA.
PeakTuBHOE ABMXKEHUE.

Mexanunueckasi pabota U MOIIHOCTb. PaboTa cui TsxkecTH, ynpyroctu, TpeHus. CBs3b
sHepruu u pabotel. IloTeHIManbHas 3HEPrus Tena, MOJHATOrO HaJl MOBEPXHOCTHIO 3€MIIH.
[lorenunanpHas »Heprus cxatod npyxkuHbel. Kunernueckas osHeprus. Teopema o
KMHETUYECKOM SHEPTruu. 3aKOHCOXPAHEHUSIMEXaHUUECKONIHEPT HH.

Hemoncmpayuu.

1. HaGmtoneHue MeXaHUYEeCKOro JIBUKEHUS Tela OTHOCUTEIBHO PAa3HBIX TEJ OTCUETA.

2. CpaBHeHue IyTell U TPaeKTOPHUIl ABMKEHHS OAHOTO U TOTO e Teja OTHOCUTEIIBHO
PAa3HBIX TEJ OTCYETA.

N3mepenue ckopocTy U YCKOPEHUSI IPSMOJIMHEHHOTO IBUKEHUSI.
HccnenoBannenpru3HakoBpaBHOYCKOPEHHOTOIBUKEHUSI.
HabmnroneHnue 1BHXeHUs Tela 10 OKPYKHOCTH.

o0k w

Habntonienne MexaHMYECKHX SIBJICHHUM, NPOMCXOAAIIUX B CHCTEME OTCYETa
«Tenexka» mpu €€ pPABHOMEPHOM M YCKOPEHHOM JBUKEHMHM OTHOCHUTEIBHO
KaOMHeTa (PU3UKH.

7. 3aBUCHUMOCTbH YCKOPEHHs T€Jla OT Macchl TeNa U JIEHCTBYIOIIEH Ha HETO CHJIBL.

8. HalmoneHne paBeHCTBA CHII IPH B3aUMOACHCTBHH TeEll.

9. HM3meHeHue Beca Tena MpH YCKOPEHHOM JBMKECHUH.

10.Ilepenaya umnysbca Ipyu B3aUMOJICHCTBUN Tell.

11.TIpeoOpa3oBaHus SHEPTUHU MPU B3AUMOACHCTBUU TEJI.

12.CoxpaHeHune UMIyJIbca IpH HEYIPYTOM B3aHMMO/ICHCTBHUH.

13. Coxpanenue umnysibca Ipu abCOMIOTHO YIIPYrOM B3aUMOICHCTBUY.



14.HaGmroieHne peakTHBHOTO JBUKCHUSI.

15. Coxpanenne MeXaHU4EeCKOM SHEPTHH MTPU CBOOOTHOM Ta/ICHHUH.

16.CoxpaHeHue MEXaHWUYECKOW OJHEPrHMM TpPH JBHKCHHHM Tejla TOJ JCHCTBUEM

MIPYKUHBIL.

Jlabopamopnusie pabomot u onvimel.

1.

o

KoncrpynpoBanue Tpakra 1 pasroHa U JaJIbHEUILIETO PABHOMEPHOIO JIBUKEHHUS
[IAPUKA UITH TEIEKKH.

Omnpenenenue cpeHel CKOPOCTH CKOJBKEHUSI OpycKa WIIM ABIMDKEHHS IIapuKa IO
HAKJIOHHOH TJIOCKOCTH.

OmpeneneHne yCKOpeHHs Tela MPH PaBHOYCKOPECHHOM JIBM)KEHHH 10 HAKJIOHHON
IUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHH NPH PaBHOYCKOPEHHOM JBIKEHUH
0e3 HayaJIbHOM CKOPOCTH.

[TpoBepka THIOTE3bI: €CAM NPU PABHOYCKOPEHHOM [BIDKCHMH O€3 HadalbHON
CKOpPOCTH IIYTH OTHOCATCA KaK psaa HEUYETHBIX 4Yuceii, TO COOTBCTCTBYIOIIHC
IMPOMCIKYTKHU BPEMCHHU OJIUHAKOBBI.

HCCHGI{OB&HHG 3aBUCUMOCTU CHJIbI TPCHHUA CKOJIBKCHHA OT CHJIBI HOPMAJIBHOI'O
JaBJICHUSI.

Omnpenenenne K03 PUINEHTA TPEHUS CKOIBKCHUS.

Onpenenenne KECTKOCTU NPYKUHBI.

Ompenenenne pabOTBl CHIIBI TPEHHS IPH PABHOMEPHOM JBIKCHHUH Teja II0
TOPU30HTAJILHOM ITOBEPXHOCTH.

10.Ompenencare pabOThl CHIIBI YIPYTOCTH HPH MOABEME Tpy3a C HCIOJIb30BAHUEM

HEIMOJBUKHOT'O U ITIOABHXKHOI'O OJIOKOB.

11. Vi3ydeHue 3aKkoHA COXPAHEHUS SHEPTHH.

Mexanuuyeckue K0J1€0aHHUA U BOJIHDI.
KonebarensHoe JABHIKCHUC. OcHOBHBIC XapPaKTCPUCTHUKU KOJIeOaHMIA: rnepuon, 4aCctora,

aMIMTyna. MareMaTndecKuii M NPYKUHHBIM MasTHUKMU. lIpeBpamieHune >sHeEprum npu

KOJIe0aTeIbHOM JIBUKECHUM.

3aryxaromue KoneOaHus. BreiHyxkneHHble KojeOaHus. Pe3zonanc. MexaHuueckue

BOJIHEI. CBOMCTBA MEXaHHMYECKUX BOJIH. HpO]lOJ'IBHI)IG 1 IOTICPCYHBIC BOJHBI. I[J'II/IHa BOJIHBI 1

CKOpPOCTb ec pacipoCTpaHCHUs . MexaHu4deckrue BOJHBI B TBépI[OM TCIE, celicMUYeCcKue

BOJIHBI.

3Byk. ['poMKOCTH 3ByKa M BbICOTa TOHA. OTpakeHue 3ByKa. IHPpa3ByK U yIbTpa3ByK.
Jemoncmpayuu.

o gk wnE

Habmonienue xosnebanuii Te moj 1eHCTBUEM CHIIbI TSXKECTH U CUJIbI YIIPYTOCTH.
Habmonienue xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.

HabmtoneHne BBIHYXIEHHBIX KoJeOaHUI U pe30HaHca.

PacnpocTpanenue MpoI0IbHBIX U ITOTIEPEYHBIX BOJIH (Ha MOJIEIN).

HabmroneHne 3aBUCHIMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AKyCTHYECKUI pE30HAHC.

Jlabopamopuusie pabomot u onvimel.



1. OmpeneneHue 4acTOTHI U MEpUOAA KOJIEOAaHUH MaTEMaTHUYECKOTO MAasITHUKA.

N

Onpenenenre 4acToThl ¥ Meproia KoueOaHuil IPYKMHHOTO MasgTHHKA.

3. MHccrnenoBanue 3aBUCMMOCTH TepHOJa KOoJeOaHUil OBEIIEHHOTO K HUTH I'py3a OT
JUIMHBI HUTH.

4. WccnenoBaHue 3aBUCHMOCTH IE€PHOAA KOJICOAHUH MPYKMHHOTO MAasTHHKA OT
Macchl Ipysa.

5. IIpoBepka HE3aBUCMMOCTH TepHOa KojeOaHHid rpy3a, MOJBEIIEHHOTO0 K HUTH, OT
Macchl Ipysa.

6. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh MEpUoJia KoleOaHWH MpPYKMHHOTO
MasiTHUKA OT MaccChl Ipy3a U )KECTKOCTH MPY>KUHBI.

7. HW3mepenue ycKOpeHHsI CBOOOIHOTO MaJICHHUS.

JIEKTPOMATHUTHOE I10JI¢ U )JIeKTPOMATHUTHbIE BOJIHBI.

DNEKTPOMarHuTHOE 10JI€. DJIEKTPOMAarHuTHbIE BOIHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX
BosiH. [llkama 37€KTpOMarHUTHBIX BOJH. VICIIOJIB30BaHME AIIEKTPOMArHUTHBIX BOJH IS
COTOBOM CBSI3U.

DnekTpoMarHuTHas mpupoza ceera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CsoiicTBa JIEKTPOMArHUTHBIX BOJIH.

2. BonHoBbIE CBOICTBA CBETA.

Jlabopamopnusie pabomot u onvimel.

1. H3yuyeHue CBOWCTB 3JIEKTPOMATHUTHBIX BOJH C IOMOIIBIO0 MOOMIBHOTO TeledoHa.

CBeToBbI€ SIBJICHUS.

JIyueBas mozeinb cBeta. Mcrounuku ceera. [IpsMoisinHeliHOE paclipocTpaHEHHUE CBETA.
3armennsa Connua u JIynel. Otpaxenue cera. Ilnockoe 3epkano. 3akoH OTpakeHHUs CBETA.

[Ipenomiienne cBeta. 3akOH IpeinomiieHUs cBeTa. [lonHOe BHyTpeHHEe OTpakeHue
cBeTa. Vcronb30BaHue MOJIHOTO BHYTPEHHETO OTPAXXEHUS B ONITUYECKUX CBETOBOJAX.

JIunza. Xopn nydedr B nuH3e. OnThueckas cucrema Qoroamnmnapara, MHUKPOCKONa U
Teneckomna. ['a3 kak ontudeckas cucreMa. bim3opykocTs U 1abHO30PKOCTb.

Paznoxxenne Oenoro ceera B cnekTp. OmnbiTel HbtoToHa. ClokeHHE CHEKTPaJIbHBIX
uBeToB. Jlucnepcus cera.

Jemoncmpayuu.

[IpsimonuHEITHOE pacIpOCTpaHEHHUE CBETA.

OtpaxeHnue cBera.

[Tonyuenne n300paxeHuil B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
IIpenomiienue cBera.

OnTHYecKul CBETOBOJI.

Xon nydeil B cobuparouieil 1uH3e.

XoJ 1y4ei B pacCeuBarollen JTUH3E.

[Tonydenne n300pakeHUii ¢ TOMOIIBIO JINH3.

© o NGk WNE

. Ilpunnun aeiictus doToamnmnapara, MUKPOCKOIIA U TEJIECKOTa.
10. Monens riasa.
11.Paznoxxenue 0enoro cBeTa B CIEKTP.



12.Tlonyuenue 6enoro cBeTa MpH CI0KEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomot u onvimel.

1. HccnenoBanue 3aBUCMMOCTH yIJIa OTPayKEHUS CBETOBOT'O JIyda OT YIJia IMaJCHHUS.

2. W3yueHue xapaKTepUCTHK U300paKeHUs IPEIMETa B IUIOCKOM 3epKalie.

3. HccnenoBaHue 3aBUCUMOCTH YIJIa MPEIOMIICHHSI CBETOBOIO Jiyda OT YIJla MajaeHus
Ha TPaHUIIE «BO3TYX—CTEKIIO.

[Tonydenne n300pakeHuid ¢ TOMOIIBIO COOMPAIOIIEH JTNH3HI.

Omnpenenenne (HOKYCHOTO PaCCTOSTHUS M ONTHYECKON CHIIBI COOMPAIOIIEH TNH3HI.
OMnBITH IO PA3NIOKEHHUIO OEIOTO CBETA B CHEKTP.

N o ok

OnBITH IO BOCTIPUSITUIO IBETA MPEAMETOB MPHU UX HAOIIOACHUH Yepe3 IBETOBBIC
(bUITBTPHI.

KBanToBbI€ AABJICHUS.

OmnsiTel Pezepdopaa u mnanetapuas Mmozaens atoma. Mognens aroma bopa. Ucnyckanue
U IIOTJIOIIEHKE cBeTa aTOMOM. KBaHThI. JIMHENYaThIe CIEKTPHI.

PamnoaktuBHOCTE. Anb(a, Oeta- W ramma-usnydeHus. CTpOCHHE aTOMHOTO sJIpa.
Hyknonnas mopens aromuoro sigpa. M3orombsl. PagumoakTuBHbIE mpeBpaineHus. llepuon
rojypacmnajaa aTOMHBIX SIIEp.

SAnepHble peakuuu. 3aKOHbI COXpPAHEHHUs 3apsSI0BOTO U MACCOBOIO YMCEN. DHEPIUs
CBA3M AaTOMHBIX snep. CBs3b Macchl M 3HEpruu. Peaknuu cuHTE3a WU JACJICHUS sIep.
Uctounuku sHeprun CosiHIla U 3BE3]I.

AnepHas sHepreTuka. JleicTBUs paAOaKTUBHBIX U3JIy4€HHUI Ha )KUBbIE OPraHU3MBI.

Jemoncmpayuu.

CrexTpbl U3JIYy4eHHS U TIOTJIOMICHHUS.
CrexTpsl pa3TuYHBIX Ta30B.

CnexTp BomopoJa.

Habmtonienue TpekoB B kamepe BuibcoHa.
PaboTta cuérunka MOHU3UPYIOMIUX U3TYUCHUM.

o gk wnhE

Perucrpanus usnydeHus IpUPOTHBIX MUHEPAIOB U TPOJIYKTOB.

Jlabopamopuvie pabomot u onvimel.

1. HaGmroneHue CIUTONIHBIX M TJMHEHYATHIX CIIEKTPOB U3ITYICHUSI.

2. HccnenoBaHue TPEKOB: U3MEPEHUE SHEPIHMM YacTHUIbl IO TOPMO3HOMY IyTH (IO

¢dororpadusam).

3. Usmepenue pagnoakTHBHOTO (hoHA.

IToBTOpHTE/ILHO-000011IAKOIIIUIT MOYJIb.

[ToBTOpuTENnBEHO-0000MIIAIONNIT  MOAYTb TpEeAHa3HA4YeH JUIsl CHCTeMaTH3allud U
0000IIEeHUsT TMPEIMETHOTO COJIEPKAHUS U OINbITa JAEATENbHOCTH, MPUOOPETEHHOTO NpHU
M3YYEHHUH BCEro Kypca (hU3MKH, a TakKe JUIs MOATOTOBKM K OCHOBHOMY T'OCYIapCTBEHHOMY
9K3aMeHy 10 (U3MKe JJIs 00YUaroIUXCsl, BBIOPABIINX 3TOT y4eOHBIN IpeaMeET.

[lpy wW3yYeHWM [AaHHOTO MOMYJS pEaTU3yITCI W CUCTEMATH3HPYIOTCS BHIBI
NeSTeTbHOCTH, Ha OCHOBE KOTOPBIX OOEcleunBaeTcsi AOCTIDKEHHE MPEIMETHBIX W
METaIpeIMETHBIX TUTAHUPYEMBIX pe3yabTaToOB o0y4eHHs, dbopmupyercs
€CTeCTBEHHOHAYYHAsTPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJIOB HCCIICIOBAHUS SIBICHUH



IPUPOJBl U TEXHUKH, OBJIAJCHUE YMEHHUAMU OOBACHATh (PU3UYECKUE SBICHMS, NMPUMEHsS
IIOJIy4YCHHBIC 3HAHMSI, PEIIATh 3a7ja4d, B TOM YHMCJIE KAYECTBCHHBIE U DKCIIEPUMEHTAIIBHBIC.
[IpyHIMIHATBHO NEATENBHOCTHBIA XapaKTep NaHHOTO paslieia pealu3yercs 3a CUET
TOT0, YTO 0OYUAIOIIMECs BHIOTHSAIOT 3a/1aHUs, B KOTOPBIX UM IMpeIaraeTcs:
Ha OCHOBE IOJYYEHHBIX 3HAHMHM pAclO3HaBaTh M HAYYHO OOBICHATH (pusmueckue
SIBJICHUS B OKPYXKAIOLLEH IIPUPOJIE U TIOBCEAHEBHOM KU3HU;
UCIOJIb30BaTh HAYYHBIE METOJbl MCCIENOBaHMUA (PU3MUYECKUX SIBJICHUH, B TOM YHUCIIC
JUIL IPOBEPKH TMIIOTE3 U MIOJYyYEHHUS] TEOPETUYECKUX BBIBOJIOB;
OOBSICHATh Hay4yHble OCHOBBI HauOOJee BaKHBIX JOCTH)KEHUI COBPEMEHHBIX TE€XHOJIOTH,
HaIpuMep, MPaKTUYECKOr0 MCIOJIb30BaHUS Pa3IMYHBIX MCTOYHHKOB DHEPIMH HA OCHOBE
3aKOHA IIPEBPALCHMS U COXPAHEHHSI BCEX U3BECTHBIX BUOB JHEPTHUHU.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

W3yuenne ¢u3uKku Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHMs HAIMpPaBICHO Ha

AOCTHIKCHUC JINYHOCTHBIX, MCTAIIPCAMCTHBIX U MPECAMCTHBIX 06p330BaT€JIbeIX PE3YyJIbTATOB.

B pesynbrare m3ydenus (U3WKKM Ha YPOBHE OCHOBHOTO OOIIETro 0oOpa3oBaHHS Y

oOyuatorerocsi 0yayT chopMUPOBAHBI CIEAYIONINE JIMYHOCTHBIC PE3YJIbTAThI B YACTH:

1) naTPHOTUYECKOT0 BOCTIUTAHUSA:

- TPOSIBJIEHUE HHTEpeca K MCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCHHUCKOU
¢du3nUecKoil HayKu;

- LIEGHHOCTHOE OTHOILIEHUE K JTOCTHKEHUSM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa:KIaHCKOr0 M TYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

- TOTOBHOCTb K aKTUBHOMY YYacTHIO B OOCYKICHHH OOIIECTBEHHO3HAYUMBIXH
ATHYECKHX MPo0IeM, CBI3aHHBIX C MPAKTHYECKUM MPUMEHEHUEM JOCTH)KEHUH (pr3ukw;

- OCO3HAaHHE BaXKHOCTU MOPAJIbHO-ITUYECKUX MPUHIIMIIOB B I€ATEIILHOCTU YUYEHOTO;

3) acTeTH4eCKOro BOCIIUTAHMS .

- BOCTIPUSITHE ICTETUYECKUX KauyecTB (PU3MUECKON HAYKHU: €€ TapMOHUYHOTO TIOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 O3HAHMSA:

- OCO3HaHUE IIEHHOCTH (hU3MUYECKOI HAyKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUSI MHpA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BAKHEUIIIEH COCTABIISIONIEH KYJIbTYpHI;

- pa3BUTHE HAYYHOU JTF0003HATEIHHOCTH, MHTEPECA K UCCIIEeI0BATENIbCKON ACSITETbHOCTH;
5) popmupoBaHus KyJbTYPBbI 310POBbSI H IMOLMOHAJIBLHOIO 0JIATONOTYYHS:

- OCO3HaHUE LIEHHOCTHU Oe30rmacHoro o0pa3a >KM3HU B COBPEMEHHOM TEXHOJIOIMYECKOM
MHUpE, BaXHOCTH TNpaBUJ OE€30IacHOrO IOBEJACHMsS Ha TpPaHCIOpPTE, Ha J0porax, ¢
AIIEKTPUYECKUM U TEIIJIOBBIM 000PY/I0BAaHUEM B JIOMAIIHUX YCIOBHUSAX;

- c(opMUPOBAaHHOCTh HaBbIKa pedIEKCHH, MPU3HAHHE CBOEr0 IpaBa Ha OIIMOKY U
TaKOro )K€ [paBa y APYroro 4ejaoBeKa;

6) TPY10BOr0 BOCIIUTAHUA:

- aKTHBHOE YydYacTHe€ B pEIICHWU TMPaKTUYecKuX 3amad (B paMKax CeMbH,
o0pa3oBaTeNbHONW OpraHM3alud, TOpoJa, Kpas) TEXHOJOTHYECKOM M  COIMaIbHOMN
HANPaBIEHHOCTH, TPEOYIOMIKUX B TOM YKcie U (PU3MUECKUX 3HAHUM;

- HHTEpEC K MPAKTUYECKOMY U3yUYeHUI0 podeccuil, CBI3aHHBIX ¢ (U3UKOM;

7) IKOJIOrM4eCKOro BOCIIMTAHUS:

- OpHUEHTallus Ha TMpPUMEHEHHe (PU3NYECKUX 3HAHWUW JUIS pElIeHUs 3agad B 00JIacTH
OKpY’Karollel cpebl, INIAaHUPOBAHMSI TIOCTYNKOB M OLIEHKH X BO3MOXHBIX MOCIIEICTBUN
JUUISL OKPY>KAIOIIEeH Cpeibl;

- 0CO3HaHMeE INT00ANTBHOTO XapaKTepa SKOJOTHUECKUX MPOOJIeM U MyTeH UX peleHus;

8) aganTannu K M3MEHSIOLMMMCH YCJI0OBUSM COUMAJIBHON M PUPOIHOM CpeabI:

- TOTpeOHOCTH BO B3aUMOJECHCTBUHU IMpPH BBHINOJIHEHUHM HCCIEAOBAHUNA M TPOEKTOB
(bu3nyecKoil HalPaBIEHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSIM JIPYTHUX;



e - [IOBBILICHUE YPOBHS CBOEH KOMIIETEHTHOCTHU Ye€pe3 IPAKTUYECKYIO JCATEIbHOCTD;

e - OTpeOHOCTh B (POPMUPOBAHUHM HOBBIX 3HAHUI, B TOM uHcie (GOpMyIupoBaTh UIEH,
TOHATHS, TUIIOTE3BI O (PU3NIECKUX 0OBEKTaX U SIBICHUSIX;

® - OCO3HaHue J1e(PUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 00JIaCTH (DPU3UKH;

® - [IJJAHUPOBAHUE CBOETO PA3BUTHS B MPUOOPETEHUH HOBBIX (PU3MUYECKUX 3HAHMIA;

® - CTpEeMJICHHE aHAJIM3UPOBAaTh W BBIABIATH B3aUMOCBS3M TPUPOABI, OOIIECTBA U
HKOHOMHKH, B TOM YHCJIE C UCIOJIB30BaHUEM (PU3NUECKUX 3HAHUM;

e - OIICHKA CBOMX JEHUCTBHM C YYETOM BIIMSIHHMSA HA OKPYKAIOIIYIO CpPENy, BO3MOKHBIX
17100 TbHBIX TIOCIIEICTBHHA.

METAINIPEJMETHBIE PE3YJIbTATBI

B pesynbrare ocBoeHus MporpaMMmbl MO (pU3MKE HAa YpPOBHE OCHOBHOTO OOIIEro
oOpazoBaHus y oOyuatomierocsi OyayT cQoOpMHUpOBaHBI MeTalpeAMeTHbIe Pe3yJabTaThl,
BKJIIOUAIOIIME TIO3HABAaTENbHbIE YHUBEpCaJbHbIE Yy4eOHbIC [IEHCTBUS, KOMMYHUKATHBHbBIC
YHHUBEpCaJIbHbIE YUeOHBIC IEHCTBHS, PETYIATHBHBIC YHUBEPCAIbHbBIC YIeOHBIC EHCTBHUS.

Ilo3HaBaTeabHBbIE YHUBEpPCAJBHBIC y‘-leﬁl—[l)le JeHcTBUA

Ba3oBblie joruyeckue aeiicTBus:

® BBIIBIITH M XapaKTEPU30BaTh CYIIECTBEHHBIC PU3HAKN OOBEKTOB (SBICHHN);

® YCTaHABIMBATh CYLIECTBEHHBIM NpPU3HAK KiIaccU(UKAIIMK, OCHOBAaHUS s
00001IEeHUS ¥ CPaBHEHUS;

® BBIIBIISATH 3aKOHOMEPHOCTH U NMPOTUBOPEUNS B pacCMaTpUBaeMbIX (akTax, JaHHBIX
1 HaOJIIOIEHUSIX, OTHOCSIIUXCS K (PU3NYECKUM SIBJICHUSM;

® BBIIBIIATH INPUUYMHHO-CIIEJCTBEHHBIE CBA3U MPHU U3YUYEHUU (PU3NUECKUX SIBICHUH U
MPOIIECCOB, JIeJIaTh BBIBOJABI C MCIOJIb30BAHUEM JAEIYKTUBHBIX M HMHIYKTHBHBIX
YMO3aKJIFOUEHUH, BBIIBUTaTh TMIIOTE3bI O B3aUMOCBA3SIX (PU3UUYECKUX BEITHUUH;

® CaMOCTOSITENIBHO BBIOMpATh CIOCOO pelieHuss ydeOHOM ¢u3nyecko 3amaun
(cpaBHEHHE HECKOJBKUX BAPHAHTOB pELICHHUs, BbIOOp Haubojiee MOAXOJAIIErO C
y4ETOM CaMOCTOSITETILHO BBIJICICHHBIX KPUTEPHEB).

ba3oBblencciienoBare/bCKUeICHCTBHA

®  UCIMOJb30BaTh BOIPOCH! KAK UCCIIEI0BATEIbCKUI HHCTPYMEHT MO3HAHMS;

® T[POBOJUTH IO CaMOCTOSITEJIBHO COCTaBJICHHOMY IUIaHY OIBIT, HECJIOXKHBIN
(bU3UYECKUI IKCTIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBaHNE (PU3NYECKOTO SBJICHHUS;

e OIICHWBaTh HAa MPHUMEHUMOCTh M JIOCTOBEPHOCTh WH(POPMAINIO, TOJYYCHHYIO B
X0/JIe CCIIEI0BAaHNUs WIIH SKCIIEPUMEHTA;

® CaMOCTOATENBHO (QOpPMyIUpOBaTH OOOOIIEHUS U BBIBOABI 1O pe3yjibTaTraM
MIPOBEEHHOTO HAOIIOIEHNUS, OTIBITA, UCCIIEIOBAHMUS;



MPOTHO3UPOBATh BO3MOXKHOE JajlbHEHIIee pa3BUTHE (PU3MUECKUX IPOLECCOB, a
TaK)K€ BBLIBUTaTh MPEANOJNOXKEHHsI 00 HMX pPa3BUTUUM B HOBBIX YCIOBHSX U
KOHTEKCTax.

Pa6ora ¢ nndopmanmeii:

MPUMEHSITh PA3IMYHBIC METOMbI, MHCTPYMEHTBI M 3alpPOCHI MPHU MOUCKE U O0TOOpE
WHGOPMAIIMY WK TaHHBIX C YIETOM MPEUIOKEHHOW yueOHOM (hU3nYecKoi 3a/1a4u;
aHAJIM3WPOBATh, CHUCTEMATH3UPOBATh W  HMHTEPIPETUPOBATH  HMH(OPMALIUIO
Pa3IUYHBIX BUJOB U (DOPM MpEICTaBICHHUS;

CaMOCTOSITEIIHO BBHIOMPATh ONTUMAIBHYIO (OpMY IpeAcTaBiIeHUs WHPOPMAIUU U
WJUTIOCTPUPOBATH PEIIaeMble 33J]a4l HECJIOKHBIMH CXEMaMH, TuarpaMmMamMH, HHON
rpaduKoii U MX KOMOMHAIIHSIMH.

KOMMyHI/IKaTI/IBHBIe YHuBEpCaJdbHbIC yqeﬁnble JeHlCTBHUA:

B XOJIe 0OCYXIeHHs y4eOHOTO Marepuana, pe3ysbTaToB Ja0OpaTOpHBIX padoT U
MIPOEKTOB 3a/1aBaTh BOIPOCHI IO CYHIECTBY OOCY)XKIa€MOW TEMBl M BBICKA3bIBATH
W7eH, HaleJICHHbIE Ha pelleHue 3aJaddl M TOJIep)KaHhe OJaroKenaTelibHOCTH
0O1IIEeHHS,

COITIOCTABJIAATH CBOU CYXIACHUA C CYXICHUAMH JPYTHX YYaCTHUKOB JMajiora,
OOHapyKUBATh PA3IMYNE U CXOJICTBO MO3HIINH;

BBIPaXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U IIMCbMEHHBIX TEKCTaX;

NyOJNMYHO TPEACTAaBIATH PE3YNbTaThl  BBIMOJHEHHOTO (DU3UYECKOTO  OIBITa
(9KCHeprMEeHTa, UCCIICI0BAHUS, TPOCKTA);

IIOHUMATb W UCIIOJIB30BATh IMPCUMYIICCTBA KOMaHHHOI;'I u HHI[HBHI[yaJIBHOﬁ pa6OTI>I
IIPU PELIEHUN KOHKPETHON (pU3MuecKoi mpodaemsl;

IIpUHUMAaTh LCINU COBMECTHOM ACATCIIBHOCTH, OPraHHU30BLIBATH I[CI\/'ICTBI/UI no eé
JOCTIDKEHHUIO:  paclpelesisiTh pojiM, OO0CYyKIaThb TPOLECChl U Pe3ylbTaThbl
COBMECTHOH paboThl, 0600111aTh MHEHHS HECKOJIBKUX JIIOIEH;

BBITIOJIHATH CBOIO YacTh pabOTHI, TOCTUTAs KAYECTBEHHOTO PE3ybTaTa MO CBOEMY
HaIpaBJICHHUIO U KOOPAHUHHUPYSA CBOU HeﬁCTBHﬂ C ApYTvUMHU YJICHAMHU KOMAaHAbI;
OLIEHMBATh KAueCTBO CBOETO BKJIaga B OOMMHA MPOAYKT IO KPHUTEPHUSIM,
CaMOCTOATENBHO C(HOPMYIUPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBHSI.

PeryasiTuBHbIC YHHBepCaJbHbIC y4eOHbIE el CTBUS

Camoopranmu3anmus:

BBISIBJISITH MPOOJEMBbl B JKM3HEHHBIX W Y4YEOHBIX CHUTyalHMsX, TPeOyIOIIMX s
pereHust GU3nYeCKUX 3HAHUMH;

OPUEHTHPOBATHCS B PA3IMYHBIX MOJX0JaX MPHUHITHUS pelieHuid (MHAMBHUIYaJIbHOE,
MIPUHSTHE PEIlIeHUs B TpyIIe, IPUHATHE PELIEHUI rpyIoi);

CaMOCTOSITENIbHO COCTABJIATh JITOPUTM pelieHHs (PU3MUecKOo 3aJauu WM IJIaHa
UCCIIEIOBaHMsI C Y4ETOM HMEIOIIUXCS PECYpcOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHUPOBATh IPEAIaraéMble BAPUAHTHI PEIICHU;



JenaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 pEIlICHHE.

CaMOKOHTp().]'[L, 3MOLMOHAJIbHBIA HHTEJLJIEKT:

J1aBaTh aJICKBaTHYIO OLICHKY CUTYallUX U IIpeJIaraTh IUlad €€ U3MECHECHMS;
OOBSICHATh NPUYMHBI JTOCTHMIKEHUS (HEJOCTH)KEHUS) pe3yJbTaTOB JEATENbHOCTH,
JlaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTh (B TOM YHCJIE€ B XOJ BBIIOJIHEHUS
(GU3MYECKOro MCCIEJOBAHNSA WJIM IPOEKTa) HAa OCHOBE HOBBIX OOCTOSATENBCTB,
M3MEHUBIINXCS CUTYalUi, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYAHOCTEH;
OLICHUBATH COOTBETCTBUE PE3YJIbTATA LEIH U YCIOBUAM;

CTaBUTh ceOs HAa MECTO JPYroro 4YejoBeKa B XOJAE CIOpa WIM JIUCKYCCHH Ha
HAy4YHYIO0 TEMY, [IOHUMAaTh MOTUBbI, HAMEPEHMSI U JIOTHKY JPYIOro;

MpHU3HABATh CBOE TMPABO HA OMMOKY MPH pEUIeHHH (PU3MYECKHX 3a1ad WM B
YTBEPKACHUSIX HA HAYYHbIE TEMbI M TaKOE K€ [IPaBo JIPYroro.

HPEIMETHBIE PE3YJIBTATDI

K xoHIty 00ydenust B 9 KkJjiacce rnpeIMeTHbBIE pe3ysbTaThl Ha 6a30BOM YPOBHE JOJDKHBI

oTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHHA:

UCIOJIb30BaTh IOHATUS: CHCTEMa OTCY€Ta, MaTepualibHas TOYKa, TPaeKTOpus,
OTHOCHUTEIIFHOCTh ~ MEXaHHYeCKOTro  JBWXeHHs,  Aeopmanus  (ympyras,
IUIACTUYECKAs), TPEHUE, LEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTh U
Meperpy3Ku, LEHTP TSHKECTH, aDCONIOTHO TBEPAOE TEJNO, LIEHTP TAKECTU TBEPAOIO
Tela, pPAaBHOBECHE, MEXaHWYECKHE KOJIeOaHUs M BOJIHBI, 3BYK, HMH(pa3ByK H
YIABTPa3BYK, 3JEKTPOMAarHUTHBIE BOJIHBI, IIKajda JIEKTPOMAarHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh M AATbHO30PKOCTh, CIEKTPbl UCIYCKAaHUS W MOIJIOIIEHUs, anbda,
Oera- U raMMa-U3ITy4eHUsI, U30TOIIBI, sIEPHAst SHEPreTHKa,

pa3nuyath sBJICHHUS (PaBHOMEPHOE U HEpaBHOMEPHOE NMPSMOJIMHENHHOE JBHKEHHE,
PaBHOYCKOPEHHOE MNpPSIMOJIMHEHHOE JIBUKEHUE, CBOOOJHOE TMajJeHue Tell,
PaBHOMEpPHOE JIBJKEHUE II0 OKPY)KHOCTH, B3aUMOACWUCTBHE TE€J, PEAKTHUBHOE
IBUKEHHE, KoJieOaTeIbHOE JBM)KEHUE (3aTyXarolMe U BbIHYKICHHbIE KOJIEOaHUs),
pPE30HAaHC,  BOJIHOBOE  JIBXKEHHME,  OTPaXEHUE  3ByKa,  IMPAMOJUHEHHOE
pacrnpocTpaHeHHe, OTpaXCHWE M NPEJIOMIIEHHE CBETa, IIOJHOE BHYTpPEHHEE
OTpa’KE€HHE CBETA, PA3JI0KEHHE OEI0ro CBETa B CIIEKTP U CII0KEHUE CIEKTPAJIbHBIX
L[BETOB, JUCIEpPCHUS CBETa, €CTECTBEHHAs pPaJHOaKTUBHOCTb, BO3HUKHOBEHHUE
JMHEWYaToOro CHEKTpa M3JIyYyeHHsI) MO OMHCAHUIO MX XapaKTEPHBIX CBOMCTB W Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIMX JTaHHOE (PU3UUECKOE SBICHUE;

pacrno3HaBaTh MPOSIBICHNE NU3YUYEHHBIX (PU3HUECKUX SBJICHUI B OKPYXKAIOIIEM MUPE
(B ToM umucne ¢usnyeckue SBICHUS B MPHPOIC: NPWIMBBI U OTIHMBBI, JBIKCHUE
miaHeT COJHEYHOM CHUCTEMBI, PEAaKTUBHOE JIBJKEHUE JKHUBBIX OpPraHU3MOB,
BOCIPUATHE 3BYKOB XUBOTHBIMH, 3€MIIETPSICEHHUE, CEHCMUYECKHE BOJIHBI, IIyHAMH,
9X0, I[BETa TEJ, ONTHUYECKUE SBICHHUS B MpPHPOJIE, OMOIOTMYECKOE JEHCTBHE



BUIMMOTO, YIbTPa(QHOJIETOBOIO M PEHTTEHOBCKOIO H3IyYeHHUH, €CTECTBEHHBIN
palMOaKTUBHBIA (POH, KOCMUUYECKUE JIyYH, PAAHMOaKTUBHOE U3JIy4YEeHHE MPUPOAHBIX
MUHEpaAJIOB, JIeHCTBUE PAJUOAKTUBHBIX M3JIyY€HHH Ha OpraHu3M 4YeJOBEKa), MpHU
3TOM MEPEBOAUTH MPAKTHUECKYIO 337ady B Y4eOHYIO, BBIACIATH CYLICCTBEHHBIC
CBOMCTBA (MPU3HAKH) GU3UUECKUX SIBICHHIA;

ONMCBHIBATh M3Y4YEHHBbIE CBOMCTBA Tl U (U3UYECKUE SBICHMS, MHCIOJb3Ys
¢usnveckue BeNIWYMHBI (CpeIHSsI M MIHOBEHHas CKOPOCTh Tella IpH
HEPAaBHOMEPHOM JIBU)KEHUHU, YCKOPEHHUE, NEPEMEILEHUE, MTYTh, YIJI0Basi CKOPOCTb,
CUJla TPEHMs, CHJa YINPYroCTH, CHJAa TSHKECTH, YCKOPEHHE CBOOOJHOTO IajeHHS,
BEC Teja, MUMIYJbC Tela, UMITYJIbC CHIIBI, MEXaHW4ecKas padoTa M MOIIHOCTb,
NOTEHIMAJbHAsl 3HEPrus Teja, MOJHATOrO HaJ  IOBEPXHOCTBIO  3E€MIIH,
NOTEHIMAJIbHAsl SHEPrusl CKaTOW MPYXKHHbI, KUHETHYECKas DSHEprusi, MOJHas
MeXaHU4ecKasi SHepIus, NepuoJl U 4acToTa KoJieOaHUM, JAJIMHA BOJIHBI, IPOMKOCTh
3ByKa M BBICOTa TOHA, CKOPOCTb CBETA, IMOKAa3aTelb MPEIOMIICHUS CpeAbl), MpHU
ONMCAaHWH TIPABWIILHO TPAKTOBATh (PU3MUYECKUI CMBICI HCHOJIB3YEMbIX BEIHYHWH,
00O3HaYeHWsT W COUHULBI (PU3MYECKUX BEIMYUH, HAXOAUTh (HOPMYIIHI,
CBSI3BIBAIOIIUE JTAaHHYIO (PU3MUECKYIO BETMYMHY C JPYTUMH BEIMYMHAMH, CTPOUTH
rpadMKy H3y4eHHBIX 3aBUCUMOCTEN (PM3NYECKUX BEIMYNH;

XapaKTepu30BaTh CBOICTBa Tell, (U3MYECKHUE SBICHUS U IPOLECCHI, HCIIOJb3YS
3aKOH COXpaHEHMUs HHEPrHMHM, 3aKOH BCEMHUPHOIO TITOTEHUs, IPUHLHUI
CYNEpHO3ULIMU CUJI, MPUHIUI OTHOCUTENbHOCTHU ["anmuies, 3akonsl HploToHA, 3aK0H
COXPAHEHUS HMIIYJIbCa, 3aKOHbl OTPAXEHUsSI U IMPEJIIOMIIEHUS CBETa, 3aKOHBI
COXPAHEHMs 3apsI0BOIO M MACCOBOIO YHMCENl IPU SAECPHBIX PEAKLUHUAX, MPH 3TOM
JlaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHa M 3alUCBhIBaTh €ro MaTeMaTHYeCKOoe
BBIpa)XEHUE;

OOBACHATH (PU3NYECKUE MPOIECCHl M CBOWCTBA TENl, B TOM YHCIIE U B KOHTEKCTE
CUTyallUd — IPAaKTUKOOPUEHTHUPOBAHHOIO  XapakTepa: BBIABIATb  MPHUUYUHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTMYECKHX I1aroB ¢ ONOPOi Ha
2—-3 W3YyYeHHBIX CBOWCTBA (U3UYECKUX SBICHUH, (PU3MUECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEN;

pemaTh pacuéTHbIe 3ajaud (OMUpAOLIMecs Ha CUCTEMY U3 2—3 ypaBHEHMI),
UCTOJIb3Ys 3aKOHBI U (DOPMYJIBI, CBA3BIBAIOIINE (PU3NUYECKUE BETMUUHBI: HA OCHOBE
aHaJM3a yCJOBHUS 3a/1auM 3allMChIBaTh KPAaTKOE YCIIOBHE, BBIABIATH HEAOCTAIOILIUE
Wi U30BITOYHBIE JAaHHBIE, BBIOMpAaTh 3aKOHBI M (HOPMYIIbI, HEOOXOOUMBIE IS
pelleHns, MPOBOAUTH pacu€Thl M OLEHUBATh PEATUCTHYHOCTH IOJTYYEHHOI'O
3HaYeHUs! GU3NYECKON BETUUHHBI;

pacrio3HaBaTh NpPOOJIEMbI, KOTOPhIE MOKHO PEHIUTh MPHU TMOMOIIM (PU3UUIECKUX
METOJIOB, HCIOJNb3ys ONUCAaHUE MCCIEJOBAaHUS, BBIIEIATH IMPOBEPIEMOE
MIPENN0JIOKEHNE, OLICHUBATh MPaBWJIBHOCTh MOPsAKa MPOBEACHUS HCCIEI0BaHUS,
JIeN1aTh BBIBOJIbI, MHTEPIIPETUPOBATH PE3YJIbTAaThl HAOIIOIEHNUHN U OIBITOB;
MPOBOJUTH OMBITHl 10 HAOMIOACHUIO (U3UYECKUX SBICHUH WM (PU3HYECKHX
CBOMCTB Ten (M3yueHue BTOpOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHHS SHEPruw,



3aBHCUMOCThH TIEpHOAA KOJICOAHWH TPYKMHHOTO MasTHHUKAa OT MacChl Tpy3a H
KECTKOCTH TIPYKHHBI W HE3aBHCUMOCTh OT AaMIUIMTYIbl MallbIX KojeOaHuil,
NPSIMOJIMHEIHOE PaCIpPOCTPaHEHHE CBETa, PA3JIOKEHHE OEoro CBETa B CIEKTP,
M3yueHHE CBOICTB M300pakeHUs B IUIOCKOM 3€pKajie M CBOMCTB HM300pa’keHUs
npeaMera B coOuparonieid TuH3e, HabJI0ICHHIE CIIONTHBIX U JIMHEHYAThIX CIIEKTPOB
U3ITy4eHUs): CaMOCTOSITEIBHO COOMpaTh YCTAaHOBKY M3 HW30BITOYHOTO Habopa
00OpyJOBaHUs, OINHUCHIBATH XOJI ONbITA M €ro pe3yiabTarhl, (OPMYIUPOBATH
BBIBO/IbI;

MPOBOJIUTH MPU HEOOXOAUMOCTH CEPUIO MPSIMBIX MU3MEPEHHM, ONpPENesis CpeaHee
3HAYCHHUE H3MEPSIeMOH BeMWUMHBI ((POKYyCHOE pacCcTOsSHHE COOMpAroIei JHMH3BI),
000CHOBBIBAThH BEIOOP Crioco0a u3MepeHust (M3MEPUTEIIBHOTO MPHUOopa);

MIPOBOJIUTH MCCIIEIOBAHNE 3aBUCUMOCTEH (PM3UYECKUX BEIIMYHMH C UCIOIH30BAHUEM
NOPSIMBIX HM3MEPEHHH (3aBUCUMOCTh IYTH OT BPEMEHHM IPH PABHOYCKOPEHHOM
IBIDKEHUH 0€3 HadalbHOM CKOPOCTH, Mepuoja KoJeOaHUH MaTreMaTH4ecKoro
MasiTHUKA OT JUTMHBI HUTH, 3aBUCUMOCTH yTJla OTPKEHHSI CBETa OT yIJia MaJCHUS U
yrjia  TpeJoOMIICHUS OT yIjla TaJeHUWs): IUIAHUPOBaTh  UCCIICJAOBAHHE,
CaMOCTOSITENIbHO COOMpaTh YCTaHOBKY, (DMKCHPOBaTh PE3YJIbTAThl IMOJY4YECHHON
3aBUCUMOCTH (PH3MUECKUX BEIUYHMH B BUC TAaOJHII U TpaHUKOB, JAeTIaTh BEIBOBI 10
pe3yabTaTaM HCCIICJOBAHNUS;

MPOBOJIUTh KOCBEHHBIC HM3MEpEHHsI (PU3MUYCCKHX BEIWYMH (CPEIHSS CKOPOCTh U
YCKOpPEHHE Tejla TPU PABHOYCKOPEHHOM JIBIXKCHHH, YCKOPCHHE CBOOOIHOTO
MaJCHHUSI, )KECTKOCTH MPYKHUHBI, KO3)PHUIMECHT TPSHHSI CKOJIbKEHUS, MEXaHUIeCKast
paboTa M MOIIHOCTh, YacTOTa W TMEpPHOA KoJeOaHM MaTeMaTH4ecKoro u
MPY>KHHHOTO MAasTHUKOB, ONTHYECKAs CHJIa COOMPAFOIIEH JTUH3BI, PAaIHOAKTUBHBIN
(GOH): TMIaHWPOBaTh HW3MEPEHUs, COOMPATh HSKCIEPUMEHTAIBHYIO YCTAaHOBKY W
BBIMOJIHATh U3MEPEHUS, CIIEAYs TIPEIOKEHHONW WHCTPYKIIMU, BEIYUCIIATh 3HAUYCHHE
BEIMYMHBI M aAHAJIM3UPOBATH TIOJYYCHHBIC pE3YNbTaThl C Y4ETOM 3aJlaHHOMN
MOTPEIIHOCTH U3MEPEHUH;

coOnrofaTh MpaBWila TEXHUKM O€30IacHOCTH Mpu paboTe ¢ J1abopaTOpHBIM
000pynOBaHUEM;

pa3nuyaTh OCHOBHBIC TIPU3HAKU M3YYEHHBIX (DM3MYECKUX MOJIENeii: MaTepuanbHas
TOYKa, a0COJIIOTHO TBEPJOE TEJIO, TOUCYHBIM MCTOYHUK CBETA, JIy4, TOHKAs JIMH3A,
TUTAHETapHAasi MOJIE) b aTOMa, HYKJIOHHAsI MOJIEJIb AaTOMHOTO SI/Ipa;

XapaKTepU30BaTh MPHUHIIMITBI JCHCTBHUS HW3YYCHHBIX NPUOOPOB M TEXHHYECKUX
YCTPOHCTB C ONMOpOH Ha WX omnucaHus (B TOM 4YHCIE: CHUIOMETP, JAaTYHKH
TIOJIOKEHHSI, PACCTOSHUS W YCKOPEHHWS, pakKeTa, 3XOJOT, OYKH, TEepPUCKOIL,
¢doroanmapar, ONTUYECKHE CBETOBOJBI, CIIEKTPOCKON, JO3UMETp, Kamepa
Bunbscona), ucrones3yst 3HaHHUSI O CBOMCTBaX (PU3NYECKUX SBICHUI U HEOOXOAUMBIE
¢du3nyeckre 3aKOHOMEPHOCTH;

WCIIOJIb30BAaTh CXEMbl M CXEMAaTHYHBIC PUCYHKH HM3YYCHHBIX TEXHHUECKHUX
YCTPOMHCTB, H3MEPUTENBHBIX NPUOOPOB M TEXHOJOTHYECKUX MPOLECCOB IpHU



pelleHnr Yy4eOHO-TIPaKTUYECKUX 3a/lad, ONTHYECKHE CXEMBbl ISl TOCTPOEHUs
M300paKeHU B IIIOCKOM 3epKajie U coOUparouieil TuH3e;

MPUBOJUTL TPHUMEPHl (HAXOMUTh HH(MOPMALUIO O MPUMEPAX) MPAKTHUECKOTO
UCIOJIb30BaHUs (U3UYECKUX 3HAHUU B MOBCEIHEBHOW KM3HU JUIsl 0OECIeYeHHs
0e30macHOCTH Mpu oOpallleHuu ¢ MpUOOpaMH U TEXHUYECKHUMH YCTPONCTBaMH,
COXPAaHEHUS 3/I0pOBbS U COOJIOJACHHS HOPM SKOJOTHYECKOrO IOBEACHUS B
OKpY>KalolLeH Cpele;

OCYILECTBIISITh MOUCK HHGpopManuu ¢uzndeckoro cojepxkanHus B HHTepHere,
CaMOCTOSITENILHO (POPMYIUPYST MOMCKOBBIN 3allpoc, HAXOAUTh MYTH OMpPEIEICHUS
JOCTOBEPHOCTH TONy4EeHHOW HH(OpMAIMK HAa OCHOBE HUMEIONIMXCS 3HAHUH |
JOTIOJIHUTENBHBIX UCTOYHUKOB;

UCIOJIb30BaTh IPU  BBHIMNOJHEHUH Y4YEOHBIX 3aJaHUi  HAYYHO-MOMYJISIPHYIO
TuTepaTypy (U3MUECKOro CoAepKaHHs, CIPaBOYHBbIC MaTEepHAIIbl, PECYPChl CETH
WNutepuer, Bnagerp mnpuéMaMu KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3OBaHUs
nH(OPMALINY U3 OJTHOM 3HAKOBOW CUCTEMBI B JPYTYIO;

co3/1aBaTb COOCTBEHHBIE TIHCHMEHHBIE M YCTHBIE COOOILEGHHS HAa OCHOBE
nH()OPMAIIUY U3 HECKOJbKHX UCTOYHUKOB (PM3MUYECKOTO COJNEP)KAHUs, MyOIHMIHO
MPEJCTABIISTh PE3YJIbTATHI IPOCKTHOW WJIM UCCIEN0BATEIbCKON IEATEIBHOCTH, MIPU
3TOM TPAMOTHO HCIMOJIb30BATh M3YYECHHBIM MNOHSATUWHBIA anmapar H3y4aemMoro
paznena (GU3NKU W COMPOBOXKIATh BBICTYIUICHHE MPE3CHTAMeH ¢ y4ETOM
O0COOCHHOCTEH ayJIUTOPHH CBEPCTHHKOB.



TEMATHYECKOE IINIAHUPOBAHHUE

9 KJIACC
Ne HanmeHoBaHMe pa3/e/ioB U TeM IPOrpaMMbI KoimuecTBo DJIeKTpoHHbIe (LM (ppoBbIE)
n/n 4acoB o0pa3oBaTe/ibHbIE pecypchbl
Paznen 1.MexanuveckuesiBJeHUsI
bubmuoreka [JOK
11 M
€XaHUYECKOE ABMKCHHUE M CITOCOOBI €T0 OIMMCAHUS 10 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.2 B i
SanmoAeHcTBIe T 20 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
13
3aKOHBI COXpaHCHHs 10 https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 40
Paznen 2.Mexannveckue KoJieOaAHUSI M BOJHbI
bu6mmoreka [JOK
2.1 M
CXAHIHCCKHE KoneOams / https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .
CXAHHHCCKHC BOMHEL. 3BYK 8 https://m.edsoo.ru/7f41a4a6
Uroro mo pazaeny 15

Paspnen 3. DiieKTpOMarHuTHOE 10J1€ M 3JIEKTPOMATHUTHBIEC BOJIHBI

3.1

BHGKTPOMaFHI/ITHOG II0JIC U DJICKTPOMArHUTHBIC BOJIHBI

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6

Hroro no pazneny



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

Pa3nen 4.CBeToBbIe IBJICHUSA

4.1 3aKOHBI pacIpOCTPaHCHHS CBETa 6 bubamorexa LIOK
' pacpoctp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
4.2 Jlusser i onTHUCCKHE NPUOOPI 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznosxenune 6emoro cBera B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 15
Pa3pen 5. KBanToBbIe IBJICHUSA
51 HcnyckaHue U MOTJIOMICHUE CBETa aTOMOM 4 bubmorexa IOK
' Y B https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2
> CTpoenne aToMHOro snpa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
: A
53 /ICPHPIC PaKitiit ! https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 17
Pa3nea 6. IloBTopuTte1bH0-00001a10 1M MOYJIb
6.1 [ToBTOpeHme u 0600IIeHNE coepKaHus Kypca (U3UKH 32 9 bubnmoreka [JOK
' 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro mo pasnmeny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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